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ABSTRACT: Objective To unravel the role of hematopoietic pre-B-cell leukemia transcription factor in-
teracting protein ( HPIP) in the proliferation, cell cycle, and apoptosis of pancreatic ductal adenocarcinoma
(PDAC) cells. Methods The HPIP expression in PDAC tissue was determined by immunohistochemical stai-
ning. Knockdown of HPIP was accomplished in MIA PaCa-2 and BxPC-3 cell lines by transient transfection of
HPIP siRNA and validated by Western blotting. Cell proliferation was assessed using the cell counting kit-8 assay
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and colony formation assay. Cell cycle and apoptosis were detected by flow cytometry. Western blotting was per-
formed to detect the expression levels of cyclin D1, caspase 7, and cleaved caspase 7. Results HPIP was over-
expressed in PDAC tissue compared with matched adjacent pancreatic tissue (Z = -2.060, P =0.039).
Knockdown of HPIP inhibited the proliferation of MIA PaCa-2 and BxPC-3 cells (all P <0.05) . Knockdown of
HPIP significantly reduced the positive colonies formed by MIA PaCa-2 and BxPC-3 cells (¢ =4.706, P =
0.009; t=9.514, P=0.000) . Knockdown of HPIP decreased the proportion of S phase cells (1 =7.642,
P=0.001; t=2.714, P=0.051) and increased the proportion of G,/G, phase cells (¢=3.244, P =0.031;
t=6.095, P=0.003) in MIA PaCa-2 and BxPC-3 cells. Meanwhile, knockdown of HPIP increased the pro-
portions of late-phase MIA PaCa-2 and BxPC-3 cells (1=24.58, P=0.000; ¢t=36.45, P=0.000) and the
overall apoptosis rate (¢ =29.43, P =0.000; t=43.52, P=0.000) .In MIA PaCa-2 and BxPC-3 cells,
knockdown of HPIP decreased the expression level of cyclin DI (¢ =6.705, P =0.002; ¢ =6.238, P =
0.003) and increased the expression level of cleaved caspase 7 (¢t =3.991, P =0.016; ¢t =6.536, P =
0.002) . Conclusions HPIP is overexpressed in PDAC tissue. Knockdown of HPIP inhibits the proliferation and
G,/ G, to S transition of PDAC cells. Meanwhile, knockdown of HPIP promotes the apoptosis of PDAC cells. Thus,
HPIP may act as an oncogene in PDAC.

Key words: pancreatic cancer; hematopoietic pre-B-cell leukemia transcription factor interacting protein; cell cycle; cell pro-

liferation; cell apoptosis
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HPIP: hematopoietic pre-B-cell leukemia transcription factor interacting protein; PDAC: pancreatic ductal adenocarcinoma
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A, B. pancreatic ductal adenocarcinoma tissues (red arrow represents epithelial cells of pancreatic ductal carcinoma); C, D.normal adjacent

tissue (yellow arrow represents normal pancreatic ductal epithelial cells) ; E. comparison of scores of immunohistochemistry staining between pan-

creatic ductal adenocarcinoma tissues and normal adjacent tissue (n =30)
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Fig1 Results of immunohistochemical staining
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Fig 2 Effect of HPIP siRNA transfection and normal control siRNA transfection on HPIP expression (A) and corresponding relative gray value (B, n=3)

in MIA PaCa-2 cell line and BxPC-3 cell line and effect of HPIP knockdown on cell proliferation in MIA PaCa-2 cell line (C) and BxPC-3 cell line (D)

IA PcCa-2 MIA PcCa-2

- t=4.706, P=0.009, n=3

300 |-
200 -
100 |

si-NC si-HPIP

wn
(=
S

S
(=
S

FRAESERESCH ()

Positive colony number (cells)

S

si-NC

BxPC-3

400 - t=9.514, P=0.000, n=3

300 |
200 -
100 |

si-NC si-HPIP

e RERCH ()

Positive colony number (cells)

=]

3 18 MIA PaCa-2 4l (A) K BxPC-3 (B) 4fiffdriitfit HPIP J5 240l ve MY WURE T i A8 1
Fig 3 Effect of HPIP knockdown on colony formation capability in MIA PaCa-2 cell line (A) and BxPC-3 cell line (B)

Vol. 42 No. 1 11



O R e B B o R

P=0.484) ([K14C, D), fufiz Bl g a il 45 2R o
MIA PaCa-2 4il g 1 BxPC-3 Zii i i HPIP Fi{K4H ) cye-
lin D1 287 AH X K BE B 23 531 2 0. 51 £0. 08 F10.45 +
0.07, ¥ AR T AR FHPEXT FEZHAY 0. 91 £0. 05 (¢ =
6.705, P =0.002) F10.80 £0.05 (1 =6.238, P =
0.003) (F4E),

AU HPIP X FRARE A TN HEKEN V-7
B URR 2 62 AN PT AU K gt = 4H A A ) 25 2R 7
#:e HPIP siRNA 72 h J5, MIA PaCa-2 4iJifg HPIP A&iff
AR TR A TR A R (17.23 £0.49) %
A (20.40 £0.41)% , HRA G FRIMERTRALR (7.27 =
0.29)% (1=24.58, P=0.000) FI (9.36 £0.32)%
(1=29.43, P=0.000) (/& 5A, B), BxPC-3 4}y

HPIP @ {IRZH AT R AL TR 5 (26.5 £0.53) %
A (30.17 £0.41) % , WX FHIEXTIRAIR (8.54 +
04)% (1 =3645, P=0.00) Fl (99 £0.50)% (1=
43.52, P=0.000) ([&5C. D). G sy
7R, MIA PaCa-2 40 F11 BxPC-3 4iififg rf HPIP ffik4H
By caspase 7 4575 AH X K AR 43 1 S~ 0.85 £ 0.07 Fi
0.77 £0.09, ¥5HA R BAVEXTHRZH A9 0. 82 £0.02 (1=
0.711, P =0.516) A1 0.77 +0.12 (¢ =0.027, P =
0.979) S TGt & L; 78 MIA PaCa-2 4ff ffl Al
BxPC-3 4fififd #» HPIP #5{K2H A9 cleaved caspase 7 2577 1H
XoF IR BEAE 48524 0. 29 £0.95 F10.32 £0.03, 0155
TR BT B 0.07 £0.01 (£=3.991, P =0.016)
H0.10 £0.04 (1=6.536, P=0.002) (K S5E),

MIA PaCa-2
300 G/Gy: (38.12:£0.86)% 300 Gy/Gy: (41.01%1.73) %
5 20t Z /(1\541»'?070264—?1 ?5)0/ 3 250f $: (40.83£0.27)%
£33 200} PV RN L.80 €3 200} G,M: (18.161.94) %
o g o g
5 E 10 =y
22 100 22
T8 s w3
0
50 100 150 200 50" 100 150 200
FL2-A FL2-A
A B
BXPC-3
1000 - 1000 -
= 800k GGy (30.06£125)% o gool Gy/Gy: (37.36+1.65) %
23 e . 20) % <3 S: (43.20%0.48) %
—— GyM: (21.3143.95)% my 000r GyM: (19.43+1.50) %
3 =
5 a0 ) 5 400t
§3 200 §3 200}
0 0 Y
10 20 30 40 50 60 70 50 100 150 200
FL2-A FL2-A
C D
MIA PaCa-2 BxPC-3 cyclin D1
S N 815 n=3
Q\ Q = 1. N
ST m S o HPIPAEAEAL
< < g 1.0 = i si-HPIP
. i )
cyclin D1 B 36 000 =205 -
- <3 si-NC

FI2-A: i 2-A, fURBENIER 6
FI2-A. flow 2-A, representing propidium iodide staining

MIA PaCa-2 BxPC-3

4 FE MIA PaCa-2 41f 55 YL APEXT IR siRNA (A) FIF5YL HPIP siRNA (B) JS4MAE A1k, 78 BxPC-3 40 Hr 4% He B P4 X AR
siRNA (C) F%EYL HPIP siRNA (D) 5400 A7k, 75 MIA PaCa-2, BxPC-3 ZRJfg rPaL YRt e siRNA FI%: 3t HPIP siRNA

J&i eyclin DI )R BKFAZAL (E)
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